A 24-year-old man with cystic fibrosis presented to the University of Colorado Medical Center with arthralgia and joint effusions of unknown cause. Initial evaluation, including joint fluid analysis, failed to yield a diagnosis. Long bone radiographs revealed typical changes of hypertrophic osteoarthropathy, a syndrome characterized by ossifying periostitis of long bones, arthritis, and clubbing (Bamberger, 1889; Hammarsten and O'Leary, 1957) . A delay in diagnosis occurred due to lack of awareness of an association between hypertrophic osteoarthropathy and cystic fibrosis in adults. Subsequently, two more adults with cystic fibrosis have been diagnosed as having hypertrophic osteoarthropathy. These three cases are described in detail to emphasize this association.
CASE REPORTS
PATIENT 1 A 24-year-old man, in whom a diagnosis of cystic fibrosis had been made at the age of 3 years, was admitted to the hospital in January 1974 with a three-week history of arthralgia in the ankles, knees, and wrists and bilateral knee swelling. His past history included progressive dyspnoea, productive cough, recurrent pneumonitis, chronic diarrhoea, and liver disease due to cystic fibrosis. Two years before 'Normal values for adults less than 70 mEq!l (Jones, Steige, and Logan, 1970) admission he had an upper gastrointestinal haemorrhage due to oesophageal varices.
The Marie (1890) . Subsequently, hypertrophic osteoarthropathy has been reported in association with a wide variety of diseases, including neoplasms of the lungs, oesophagus, thymus, and stomach, and intrathoracic Hodgkin's disease (Fischer, Singer, and Feldman, 1964; Shapiro and Zvaifler, 1973) . In the pre-antibiotic era, hypertrophic osteoarthropathy was commonly observed in individuals with tuberculosis, bronchiectasis, and empyema (Fischer et al., 1964) ; Hammarsten and O'Leary, 1957) . It has also been reported in patients with inflammatory bowel disease, hepatic cirrhosis, cyanotic congenital heart disease, bacterial endocarditis, and hyperthyroidism (Trever, 1958; Fischer et al., 1964; Stanley and Woodgate, 1971 ).
However, hypertrophic osteoarthropathy complicating cystic fibrosis has not been recognized widely. Grossman, Denning, and Baker (1964) described the occurrence of symptomatic hypertrophic osteoarthropathy in two children (aged 9 and 12) with cystic fibrosis. In their series, three other patients with cystic fibrosis had clubbing and radiographic evidence of osteoarthropathy without bone or joint pains. All our patients developed symptomatic hypertrophic osteoarthropathy as adults. A review of the literature did not reveal any reference to hypertrophic osteoarthropathy in association with cystic fibrosis in adults.
The aetiology of hypertrophic osteoarthropathy has not been proven. However, a number of disease states has been associated with hypertrophic osteoarthropathy, including pulmonary diseases (Hammarsten and O'Leary, 1957; Fischer et al., 1964) . Each of the patients reported by Grossman and all of our patients with cystic fibrosis had advanced lung disease. Chronic liver disease has also been frequently associated with hypertrophic osteoarthropathy (Trever, 1958; Fischer et al., 1964) . Histological evidence of biliary cirrhosis has been reported in 5% of children and in 20% of adults with cystic fibrosis. Although none of Grossman's five patients had clinical evidence of liver disease, one had cirrhosis at necropsy. One of our patients (patient 1) had clinical evidence of liver disease manifested by hepatosplenomegaly and oesophageal varices. Diseases causing chronic diarrhoea, such as regional enteritis and ulcerative colitis, have also been reported in association with hypertrophic osteoarthropathy (Fischer et al., 1964) . All three of our patients and two of Grossman's had chronic diarrhoea. Thus, pulmonary, hepatic, and gastrointestinal disease may be related to the development of hypertrophic osteoarthropathy in cystic fibrosis.
All three subjects in the present series experienced improvement or disappearance of symptoms after analgesic and anti-inflammatory therapy and remained free of symptoms during a follow-up period of 10 to 14 months. However, the radiographic bone abnormalities persist and the long-term course of hypertrophic osteoarthropathy in patients with cystic fibrosis is unknown.
Since hypertrophic pulmonary osteoarthropathy has not been recognized widely in association with cystic fibrosis, the true incidence of this complication is not known. With early diagnosis and improved maintenance therapy many patients with cystic fibrosis survive to adulthood (Coates, 1966; Goodman, 1967) , and it is likely that in the future hypertrophic osteoarthropathy will be diagnosed with increasing frequency among adults with cystic fibrosis. The cases in this series suggest that in all patients with cystic fibrosis in whom bone or joint pains develop the diagnosis of hypertrophic osteoarthropathy must be considered and long bone radiographs obtained to make the diagnosis.
in adults with cystic fibrosis. 
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